(i9)tti^*pfl<ifiiT^tittiiB 




(43) si^^Bfl B (10) mm<i>mm^ 

2002 ^ 16 H (16.05.2002) PCT WO 02/39494 Al 



(51) aiS*tt^^J^S^: HOIL 21/3065, 21/768, C23F 4/00 

(21) HBStaii*-^: PCT/JPOl/09769 

(22) HISaiJSB: 2001 ^11 ^8 B (08.11.2001) 

(25) mmmmonm: b^is 

(26) iiBS^iaa>wi5: B*i§ 

(30) fi$fe*iT^— 

#1812000-341 1 10 2000 ^1 1 ^ 8 B (08. 1 1 .2000) JP 

(71) H^mx(^m^m<^x(D^^miz'oi^x): 

X|H*jC^1± (DAIKIN industries, ltd.) [JP/JP]; 
=r 530-8323 ^BRiS^BS TtTiibE Hi* ffi2T a 4S 12-^ « 
H -t? > $r — tf ;U Osaka (JP). 



(72) mmm; fccfct/ 

(75) nmm/itimx(i¥im\z^i^x(D^): ***«f^(NAKA. 

MURA, Shingo) [JP/JP]. Sif (ITANO, Mitsushi) 
[JP/JP]; =r 566-0044 ;*;IEjSfl5*mM-i*MlSl-^ 
>r + >xmi*5C#a JIlMftBf 1*1 Osaka (JP). 

(74) ftSA: =S3I — . n(SAEGUSA,EijietaL); =r541- 

0045 :*:IEJ??*:l3Em**:IEiH*fflri-7-i dbxSTNKtf ;u 

Osaka (JP). 
(81) ia^m (Ml^): JP, KR, US. 

— mmm^n^m 

2X^=1- K&^/^teGOfflSis^zol^T^i. ^MS^frStt* 



(54) Title: DRY ETCHING GAS AND METHOD FOR DRY ETCHING 

(57) Abstract: A dry etching gas comprising a compound having a CF3C moiety which is directly bonded to a triple bond. 

On 

£5 (57) ^$5): 



wo 02/39494 PCT/JPOl/09769 

1 

mmm 



^Izm^Xlit.. Ar S^M^^fg-a-bfec -C4F8/Ar (/O2) f^E(D 

9^ > ^'^^;^>^^teT (c:ti^v-<^7DD y i -5 ) b , MfcK/ti?^ - > 
Tf*X-;9^>^;0^^X h^;/ybTb*5 (;in^X-;9^X h^;/:/<hVi-5)o — ^ 

i/^^'UbVio -^^Xz.. Ar ^^«{:i^'&-r^<hy^X-74'CDi^x^^;i/^-«W^# 
O^cKD. 5^7t-rx{Ci$^^-i^^#;l^Pp1®fe|g^$nTVi;5) (T.Mukai and 
S. Samukawa, Proc. Symp. Dry. Process (Tokyo, 1999) pp39-44.)„ 

•:^mm.. i-teJ«0M^b©:^»/J?^^#^fc/h$ViX^;/^>^^:^7X^fflViT, 
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m2. Ha^^^wT^-agsc (1) 

-m^ ( 1 ) : 

CaF^X, (1) 

(X»C1, Br, IX«H> a = 2-7, b=l-12, c = 0-8. b + c 
= 2 a-2) -cm'^M<h^m^'>f3:<t%~m^nmi\zmm(D}^y-C:r,y^ 

:®3. — (2) : 

CinF2m+lC = CY (2) 

(m=l-5. YflF, I, H^:^ltCdFeHf (d=l-4> e = 0-9, 
f = 0-9. e+f = 2cl+l. m+d<6) ^^To) 

^4. — (3) : 

CFgC^CY (3) 
(YJ^F, I, H^:^JlCdFeHf (d=l-4, e = 0-9> f = 0-9^ 
e+f = 2d+l) ^^-To) 

'r:^^n^i\i-^m^ou< h^—n-^t^mm. i (ciBmcz) F^'i'x^:/5^>^f:^^Xo 

m^. CF3C = CCF3, CF3C = CF]S^tJ?CF3C = CCF2CF3)^>^6>?5:^ 

MQ. CF3C = CCF3 ^^t^m 5 fc: tSa© H ^ -r X :y 5^ > ^^;^J X o 

:^7. CF3CF = CFCF3, C F 2= C F 2*5<fctKC F 3 C F = C F g)^^ S)}^-?) 
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m9. zifiM-^^Wi-^-^^ (4) : 
C,F,X, (4) 

(X«C1, Br, IXUH. g=2-6> h = 4-12> i=0-2. h+ i 

mi 0. -M^ (5) : 

Rfh = CX^Y^ (5) 
(R f hfiCFgCF, CF sCH:^^ZSCF 2-^>^f3:^mf}-^^MUn^\/^'tnf}^ 
T^D, X^^^XSY^t. m—X^trnt^-oXF, CI, Br, I, H^TtfS 
CjFkHi (j =1-4. k+ 1=2 j +1) tr^fo) 

mil. ( 6 ) : 

Rf=C (CpF2p+i) (C,F2,+i) (6) 
(R f tiCFgCFSb^l^i^CFz. P, q«|S|— X^MyfeoTO, 1, 2^)^(1 

s^s^fo p + q<5) 7?^^n§'ft:'&ti:^)^e>/fee^/&^e,3g^^n^iJ»^<<ht)i 

ADy^b^^l. HFC(Hyclrofluorocarbon)J^t)C^^^43j;ZJ?— MM-^© 

tii<t%l W^-^tim 1 — 8 ® l/^T^n^O^ JCfBife® ]^^-(x.y^> ^^iJXo 
]R13. $6.^::He> Ne, Ar, Xe, fj^^f^^^m^^^MUn^^'^Ts. 
N2>^>e>7^?>/F^?ltt:«'X, NHg, Hg. CH4, C^Hg. CgHg. C2H4. 
Csll^i^Eti^^U^^i\:j^m. Og. CO> COg. (CF3) 2^=0, 

CF3CFOCF2. CF ^ocF ^ts.Eti^i^f^^^mmi\i'^m. CF3I, 

CF3CF2l> (CF3) 2CFI, CF3CF2CF2I, CFgBr. 
CFgCFaBr. (CFg) gCFBr, CFgCFgCFgBr, CFgCK 
CF3CF2CK (CF3) 2CFCI. CF3CF2CF2CK CF2 = CFI. 
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CF2 = CFCK CF2 = CFBr, CF2 = Cl2. CF2 = CCl2^ 
CF2 = CB r 2?'c^:<H;0^e./^§/^^y>'^h:'&t/^ CH^F 2. CHF3. CHF3. 
CF3CHF2^ CH!F2CHF2^ CF3CH2F% CHF2CH2F> CF3CH3> 
CH2FCH2F. CF2 = CHF. CHF = CHF, CH2 = CF2> 
CH2 = CHF> CF3CH=CF2> CF3CH=CH2> CH3 C F ^CHaJ^J:^: 
:^^e>/^cC^HFC (Hydrofluorocarbon)S:D^^CF4^ C^F^^ CgFg. C4F10. 
C-C4F8. CF2 = CF2^ CF2 = CFCF = CF2. 

CF3CF = CFCF = CF2. c - C ^F stSiEti^^f3i^m-m'^^<i:.rS:^Mm'^<D 
{P'f^K ^-h—m^W^PF C (peTilnoTOCMhon) :ff X:^-^^t^.^mf}^<E>mittl^<}> 

(-c=c-) mm^mvTuif)^^. y^mt^m^^om'^^^Aj'^^^i^^i ^ 
HMM^ (-c=c-) mm^mhys:-^^^. y ymtmm&s^o^^um^^-^ 
$f^b<ttHa^-&^wr^-^^ (1) : 

C.FbX, (1) 

(a, b, cmJ^x\m§B\z^m-^nrct:^K)x^^o) x^-^n^it^m. 

J;D$fSb<Jt— (2) : 

C^F2„+iC = CY (2) 

^ L<}*-^^ (3) : 
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CF3C = CY (3) 

( Y t^MiH izmm •^nrct^^Ki'v^^o) $ n ^ it^^. 

mztt?1^\^<\t. CFgC^CCFg, CF3C = CF, CF3C = CCF2CF3 
C F 3 C = C C F 3 x-r^. C F g-^-r :t> C F 3 Ccfe J;r/C = C :7 ^ iJf 

y "7 )VU.^m(Dm^^^mf^y )V:^ut}~^>T^^)'^ 

U Alt bT<§CF3 + §#< ^t^-r :t <h ® ^iSf^ffl \Z^X). 5" > 

^^5^*;l/<J:CF3+^#<^tP-r:^>^i®A^>X^lX^;i<t:{CJ;D. ^{bi/ 

^ > h :fe J:r/C = c :7 ^ i7'^ > h ;^>^ e>^^T^#^^^ <h oDlSSfP^ J: 
>y 5^>i7*T«. -r :t >©x 5^>i7'tg:^;®TO^ffi^^^ >^;^;Kc J; 

SHIIfj; (D lJ--r X;^/^VJN $<fcj:DieTX^^hJ:l:/\°3^->}^/^d;oT%Xy5^> 

CF3C = CCF3 75: ^©fg^^^^b'&^^^^T^ffl Lfe^-^-^ Z.nh\Z. 
CF3CF = CFCF3,C F 2 = C F gCfe j;IjCC F 3 C F = C F g^^Ji^^iS^^'fb'B- 
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"2>o 

j;D$?^bViMH'7^x>y5^>i5^:^;x> ffl^t^> CF3CF2CSCCF2CF3 
^X-T V^T , C F 3 ^> C F 3 C F 2 C ^d;r/C = C 7 ^ ^^7^ > h 

l?SbtiMh*^-rx>y9^>iJf:^;X. mt^, CF3CHFC = CCHFCF3(D 

C.FbX, (1) 

(a, b, c^^xsyL^wimz.^^^nr^t^Kix^^.) 'v^^ri^it-^m(D 
— is^ (1) (Di\:.-^mz^^^x. 

b 1 ~ 1 2 <Z)M^, |fSb<J13~8T^§o 
J;D»SbVil^^-rx-/5=->^;yx^^, (2) : 
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C^F2„H-iC = CY (2) 
(m:fe J; OT «tulB ^ t ^ t) T cfe ^ o ) 

FC = CF, FC = CCF2CF3, IC = CCF2CF3, 

F C^CCFgCFgCFg, FC = CCF (CF3) CF3, FC = CC(CF3)3, 
CF3CF2C = CCF2CF3, FC = CCF2CF2CF2CF3, 
FC^CCF (CF3) CF2CF3. FC^CCFCFa (CF3) CF3, 
CFgCFaC^CCFaCFg, HC = CCF2CF3, HC = CCF2CF2C F 3, 
HC^CCF (CF3) CF3, HC^CC (CF3) 3, 
CFgCFgC^CCHFCFg, F C = C CHF C F 2 C F 2 C F 3, 
FC = CCH(CF3) CF2CF3, FC = CCHCF2 (CF3) CF sUfim^-^tl. 

:$imm(D]^9^X.^i;^>^:»X\t. ^^iziff^l^KU-m^ (3): 
CFgC^CY (3) 

^g^^bVi— (3) ©'fb'&i^tbT^, *#e^fc^i, 

CF3C = CCF3, CFgC^CF, C F 3 C = C C F 2 C F 3, 

CF3C = CCF2CF2CF3, CFaC^CCF (CF3) CF3, 

CFgC^CC (CF3) 3, CF3C = CC4F9, CFsC^CH, 

CF3C = CI> CF3C = CCHF2> CF3C = CCH2F, CF3C = CCH3. 

CFgC^CCHFCFg. CFgC^CCHgCFg, 

CF3C = CCHFCF2CF3. C F 3 C= C CH2 C F 2 C F 3, 
CF3C = CCF2CHFCF3, CF3C = CCF2CH2CF3. 
CF3C = CCHFCHFCF3. C F 3 C = C CHF CHg C F 3, 
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CFsC^CCHgCHFCFg. CFgC^CCHgCHaCFg, 
CFgC^CCFCHaCHsCFg, C F 3 C = C CHCHg CH2 C F 
CFgC^CCHCHFCHaCFg, C F g C = C C F CH2 CHF C F g. 
CF3C = CCH (CFg) CFgfj^WlIS^^tl'S 

— (3) (Dih-^miZ^^^X. 

(3) (D^k'&tliibT^, :i:#:e^t::^i> CFgC^CCFg. 
CF3C = CF, CFgC^CCFgCFg/^^^^lI^^n^o 

(-c=c-) a^t^^bfcK/O^'e,, :7-/m^:^ml^^©^^uM^^^^Tfe^ 

^^iS'fb'&tl^ /NnyMl^'&ii^, HFC(Hyclrofluorocarbon)S:U^— fi^-o-^it^ 
PFC (perfluorocarbon):^X/&^e>7a:Sf^:d>e>igt^n^il>7S:< ife Iffi (OT, 

m^h\^^mm:^^xm^hvxi±. -mm^^^-r^-m.^ (4) : 

CgF.Xi (4) 

(Xt^Cl, Br, IX^^H, g=2-6. h = 4-12. i=0-2. 
h + i = 2 g) TS$n^'ft;'&i^W!l^$n^o 

$S>(c$?^LW^ffl:^*X^f^:^«. — (5) : 
Rfh = CXiYi (5) 

(R f htacFgCF. CF sH^^xscF z-^->Bf£^mti^^m\tn^\^^-tri^^x 

X^cfe^OTH^, IrI— X«S:^oTF, CI, Br, I, H^Tc^t 
CjFkHi (j=l-4. k+l=2j+l) ^^to) X^-^n^^-^m. mz 
|!f^b<^^CF3CF = CF CFg. CF2 = CF2^J^IJ^CFgCF = CF2J0^e.>'j: 

^Tc. :^mm(D}^^-^ x,y^y^:ff7.U. m^mzit. He. Ne. Ar. X 
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C3H8> C2H4. CsH^f^^-^^Bt^^^ihyicm. O2. CO. C02t^^(D^M 
^{b'&WX ; C F 3 I . CFsCFgK (CF3) gCFI, CFaCFgCFal^ 
CFgBr. CFgCFaBr, (CFg) gCFBr. CFgCFaCFaBr. 
CF3CI, CF3CF2CI, (CFg) 2CFC1> CF3CF2CF2CI, 
CFa^CFI. CF2 = CFCK CFg^CFBr, CFa^CIg. 
CF2 = CC 1 2> CF2 = CB r 2;^ci:^J&^S>/"cJ:'5An<^r>"fb;'&i^ ; ^^tKCHz F 2. 
CHF3> CHF3> CF3CHF2'* CHF2CHF2> CF3CH2-P*^ 
CHF2CH2F^ CF3CH3> CH2l^CH!2F> CH^CTrLF 2^ C}rL^Ca2^'' 
CF3CF2CF2H, CF3CHFCF3, CHFsCFgCHFg^ 
CF3CF2CH2F^ CF2CHFCHF2> CF3CH2^F3> 
CHF2CF2CH2'E^^ CF3CF2CH3% CF3CH2^m^2'* 
CH3CF2CHF2> CH3CHFCH3. CF2 = CHF, CHF = CHF. 
CH2^CF2> CH2^CHF> CF3CH=CF2> CF3CH=CH2^ 
C H 3 C F = C H 2 75; e> J'c?:^ H F C (Hydrof luorocarbon) x:S:tXC F 4 , 
CgFg-, CgFg, C4Fio-> c— C4F8, CF2=CF2-. 

CF2 = CFCF = CF2. CF3CF = CFCF = CF2. c - C 5 F gJ^-Hj^^SJ^ 
^m^^^>i^n^m^^(D{i>ri:< th—m^W-:DFF C (perfluorocarbon):^^X 

(5) CD'ft:'&t;43J;tJ^'CF3CF = CFCF3:feJ;rJ^^CF3CF = CF275:i:^ 

m(Dm^^^Mr^y)v^ti:^—^yT^V'^-m^mx.y^>^&m±izmmir^o 

C F 3 C = C C F 3 ^ C F g C F = C F C F 3:^5^ SSiRfi^^^I^^bfeC F :r > 



wo 02/39494 PCT/JPOl/09769 

10 

5^>^^-r^o ^fc, CF3CF = CFCF3*5j::tJ^^CF3CF = CF2^J:'H{£5^^'fk 

>^mm±\zmm'r^o r ®# u ^-mizmm-r^:i^^y^>^Rmm'^^mmif)^ 

mj^^n. CFaC^CCFg/^/^e.g^filJf^I^^LfeCFg+'f :t>^#<^£r-i':*- 

n >^#^^B^W{cxy 5^>^f c F 2 = c F 2 ^mm^::^ h VTmrnt^ 

tx.y^>'if^m\t0{p'm^-r^7^^. c f 2 = c f 23^>^ &^m\zm^^^ c f 2 ^ 

He. Ne, Ar. Xe, K r rj:^(Df^:^7.U. y^XV®«^MS. 

N2> H2. NHa^^fflf mmmmm(Dx.y^>^\z:^\^^x^m<si 

T hO 2'^^m\^rcim'^\^r^^Ki ■h^Ly^y^mm^^^^Z.t'^^ S.Uno et al, 
Proc. Symp. Dry. Process (Tokyo, 1999)pp215-220 fCfg-g^^nTV^^o 

H F C «^tl g #30^ e> X 5^ > a <J: fd: § C H F 2 /"ci: ^ ©-r ^ > ^ 
Hg. NHg. ^'fb7j<^, HFC;^<J:nc#^n^HttF^-:^:^j;Vi:^'a-bHF^ 
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^mmit^m^t. co. coa^ (cPg) 2c=ofj:^(D^h>^r±h>. 

/\Utryit^mii\t.CF ^l. CF3CF2l> (CFg) gCFK 
CF3CF2CF2K CFgBr^ CFaCFgBr. (CF3) gCFBr. 
CFgCFgCFaBr^ CF3CK CF3CF2CI, (CF3) gCFCK 
CF3CF2CF2CK CF2 = CFI. CF2 = CFC1> CF2 = CFBr, 

CF2 = ci2> CF2=ccl2^ CF2 = CBr a^c^^^cDib-^^®.^ 5 ic:7;v^n 

c F 3 :t yu E <fs.^o ^ (Dmfs.nm)^m^±'^^^(D-mB b 

-a-^-r^^o 11-340211 -^^fg, Jpn. J.Appl.Rhys.Vol.39 (2000) 

ppl 583-1 596 t^E\Z^-^tlX\^^^^o\Z. Ma '^^{b'g-^l^fSV^m^MJS©^^ 
■r ^±tf < > z.nB(D^\zU:rLv^y C F 3 + SStRK) 

^^ff^tc— a5^^^^-:?H F c , p F c J«iE«^{t:^^;J>VjN$ < . 
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x}}^^(D{i^fj:< thim^mmitz 0-9 9%um. mm:^^y^^^<D{i^t^< 

Og^ CO, CF3CF = CFCF3, CFg^CFg, CF3CF = CF2> 

MS Q (Methyls ilsesquioxane):^cJ;^^®$/n^+h>^'&^:i-r§W^J^:5>^ 
#5N-Tab^Was OGM> H S Q (Hydogensi Isesquioxane) 

\t. CVD (Chemical Vapor demsition)ti:^:^m'Vmmf^'^tl^^t'^^ 

$f^bViX-/5^>^^^#SOT^C^T : 
*Jjcm«:^2 0 0-3 0 0 OW, ^^b<«4 00~2000W; 
*A-rTXm;^2 5-2 0 0 OW, B^l^<\tl 0 0-1 0 0 OW ; 
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1 0 OmTo r rOT. $F^b<(^2~5 OmTo r r ; 
^nf-mmi O^-l O ^^cm-W^L<«l O - l O ^^^m-s 
*«^Mm2~9 e V$f^U<^3:2~7 e V 
*'^aiA— 0~1 0 0"C, $?SL<«- 3 0 — 5 O^o 
* 9^ Y >/^—m.Um- 3 0 ~ 3 0 0 b < 2 0 ~ 2 0 0 °C 

3 5 0 0 c m^) TM^bv-U n >mTOVX«^'fb>-U 3 ^mSitX/X^v-U 

^WcMMtjZ 00~1000W. B^h<\^3 0 0~6 0 OW 
*mTX«:^3 5 0-5 0 OW. ttf^L<Ul 0 0~3 0 OW^a&^o 

I C P (Inductive Coupled P 1 asma) 10 0 OW, n^TT^Mtl 2 5 0 
W, flE;'7 5mTo r r. tt^^jS 9 X 1 0 - 1. 5X1 0 cm-\ 'B^Mi^ 
3. 8-4. 1 eY<DX.y'^>if^^'^m^c-C^F s (itm.mi) RZS 
CF3C = CCF3 (SIMfiJl) <DX.^y^>^^^^itmvrco S i»«±{;:^l 
MmjS^^mYbi^Un^ (SiOg) mtimv. ^\Z^(D±iZ^-)Vmm 
0. 2 MmOl/i^^X hA°3^ — >^W-r§¥S#:S^^^$l^l iimX.y^>^^V 

i:b^S;^#Vio ^7t, C ;i/^fP(Dg/^)tO. 10Mm7?$.D> 2^5^ 
Z.n\zMV^. CFgCsCCFg^l/i^T. hA°i$^~>jiD(^5PXy0^3t;'-;i.jSgB^ 



wo 02/39494 



PCT/JPOl/09769 



14 



1 





smmivfyr Mm. 

(nm/min) 




0. 2 Mm m-)mw>(Dm 

(Mm) 


C-C4F8 


6 10 


2. 0 


0.10 


CFaC^CCFj 


5 8 0 


2. 5 


0. 2 0 



I CP (Inductive Coupled ?\asm)nnntjl 0 0 OW, ;'^^7Xmt)2 5 0 
W, jE:^5mTo r r ©X^y5^>iJf^#-e, 

CF3C = CCF3/'CF3CF = CFCF3^'g-:^fX (MMltS 5%/ 6 5% ;ll 

c - C 4 F g/A r ^'g-:^^X (MJ:b 3 5 %/ 6 5%; jt^M 2) >^ 5^ hzK 
— ;i/^x^:/9^>'i!fUfe«^.h0x>y5^>i7*jg^<h¥®m-r§tt:#o. 2 Mm® 
X-/5^>^f3$S©Mi!>^^Jt^b, S2}::^Lfc:o 

C F 3 C = C C F 3/C F 3 C F = C F C F 3?g^:^fXJ^ c - C 4 F g/A r M'&l^f 
^^a{SlW|DXy5^>^^^jg^-ex>;/5^>i7'T^, Tfife^X^y^^-^^^f^f^rHlJ^^Wj: 



2 



X:y5^>5f:;?fX 




(nm/min) 


(%) 


CF3C=CCF3/'CF3CF=CFCF3 


35/65 


5 7 0 


2 5 


c-CiFg/Ar 


35/65 


5 8 0 


3 5 



i§rfeX ^>^f^^(DffiV^ C F 3 + < ^tf-f ^>lia: C F 3 C 43i;lXC = C 
e^t;^x^;/g^>^T§o 

cF3-^-r:e->ftx^y^>i'^M^^iR]±$i±> 'fsvvt-rrx«:^i?©xu/5^>^^ 
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2. ^mw^^mr^-m.^ (i) 

(1 ) : 

C.FbX, (1) 

(XtiCl, Br, IXtM. a = 2-7. b=l-12. c = 0-8^ b + c 

= 2 a - 2) -vmi-^nuh^m^^i^tsiK t%-m^t^m^mnzmm(D}^^-cx. 

3 . 'Wt^ ( 2 ) : 

CmF2m+lC = CY (2) 

(m=l-5. Y«F, I, HS:fe«CdFeHf (d=l-4, e = 0-9, 
f = 0-9. e + f = 2d+l> m+d<6) ^^To) 

4. — (3) : 

CFgC^CY (3) 
{Y\%¥, I, H^fcJlCdF^Hf (d=l-4. e = 0-9. f = 0-9, 
e + f = 2d+l) ^^-To) 

5. CF3C = CCF3, CF3C = CFJi:rJ^'CF3C = CCF2CF3}6^&fcC^S^ 

6. CF3C = CCF3 ^^W3t^5 t|B«(DH^-rx^:;5^>^^:«^Xo 

7. CF3CF = CFCF3, CF2 = CF2*5J:lXCF3CF = CF2)0^S75:-5# 

8. CF3CF = CFCF3^^6. \z^t^mMm 6 ^;ifB«© F ^-T X ^>^^;^/ 

9. -M^-er^^-r^-i^^^ (4) : 

C.F^X, (4) 
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(Xt*Cl, Br, IXftH, g=2-6. h = 4-12, i = 0-2, h+ i 

1 0. -m.-^ (5) : 

Rfh = CX^Yi (5) 

(R f hf^CFgCF. CF sCH^^Z^CF 2-A^^ri:^m:^^'E^MUn^\^^Tn^^ 

X^^ctOTHi, X«M7S;oTF, CI, Br, I, H^7^« 
CjFkH, ( j = 1 -4. k+ 1 =2 j + 1) ^^fo) 



1 1. — (6) : 

Rf=C (CpFgp+i) (C,F2, + i) (6) 
(R f J^CFgCF^^Vi^CFa^ P, q t^|W|— XtW^^oT 0 , 1, Z^TcU 

s^^-To p + q<5) 'cm-^n^it^mf)^^t^^m:^^^mitn^{i>u< t%i 

12. $e>fc#:^fx. ^M'l4:^fx. NH3. H2. ^<b7Km, O2. ^mm^fb-a- 
m. /\U^>i\l'^m. HFC (Hydrofluorocarbon) JtrJ^^m^-g-^Sj^rX— M^-^© 

'Pf^< t.'h—m^n'DFF C (perfluorocarbon) '^T.t^i^U^mti^^mUn^^^ 

u< t.^im^-^t^mimi--^^(o^^^nmztm.(DY=7-<x.v^y'^'')^7so 

13. $e>{CHe. Ne, Ar, Xe. Kr-fy^^f^^mt^^MUtl^^^'X. 
1^2'^^^'^^^^^'^^^ NH3. CH4. CsHg, CgHg. C2H4. 
C3H6/'c5:a^/0^^/"d:§M'fli7K*> O2. CO, COg. (CF3) 2C=0> 
CFgCFOCFg^ CF sOCF sf^Eti^^tSi^b^mmih-^m^ CF3I, 
CF3CF2I. (CF3) 2CFI> CF3CF2CF2I. CFgBr. 
CF3CF2Br. (CF3) gCFBr. CF3CF2CF2Br. CF3CI. 
CF3CF2CK (CF3) 2CFCK CF3CF2CF2CK CF2 = CFI, 
CF2=CFCK CF2 = CFBr, CF2 = CI2^ CF2 = CCl2> 

CF 2 = CB r 2tSiEti^Bts.^/\ti^>ih^m. CH2F2. CHF3, CHF3. 
CF3CHF2. CHFgCHFg^ CF3CH2F. CHF2CH2F. CF3CH3, 
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CH2FCH2F. CF2 = CHF. CHF = CHF, CH2 = CF2, 
CH2=CHF, CF3CH=CF2^ CF3CH=CH2. CHg C F = CH27'j:<^: 
^^e)fci:^HFC(Hydrofluorocarbon)Jtr/CF4, CgFe, CgFg. C4F10. 
C-C4F8. CF2 = CF2. CF2 = CFCF = CF2. 

CF3CF = CFCF = CF2^ c - C 5 F gJ^Ji^/^^&fcC^^^'a'^BckrXz: S^^O 
y^cE < <h 1 1 ~ 8 m^^ti^^ iztmo 
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